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Keynote: Native chemical ligation and related
reactions for polymer hydrogel cross-linking
I Strehin, DG Barrett, E Heber-Katz and P Messersmith
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Processes Institute, Northwestern University, USA; Cellular and
Molecular Oncogenesis and Gene Expression, The Wistar
Institute, USA
We recently described the formation of polymer hydrogels by native
chemical ligation (NCL), whereupon a thioester-containing polymer
and a N terminal-cysteine modiﬁed polymer rapidly form rigid hydro-
gels under physiological conditions, without the use of toxic initiators
and catalysts. This method has the beneﬁt of being highly chemospeci-
ﬁc, even in complex biological ﬂuids. However, the thiol leaving group
can have adverse biological effects, and the traditional NCL reaction
proceeds rapidly only at alkaline pH. In this presentation we describe
alternative leaving groups that improve the biological performance of
the NCL hydrogel system, and facilitate its use under physiologic condi-
tions. Furthermore, physical observations of the formed hydrogels
reveal a secondary cross-linking reaction involving disulﬁde bond for-
mation among regenerated free thiol groups. This secondary cross-link-
ing has a signiﬁcant effect on swelling and other physical properties of
the hydrogel. Finally, we will report the results of our ongoing work
involving the use of these hydrogels for drug delivery, medical sealing
and wound healing.
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The regeneration of cartilage in the intervertebral disc nucleus pulpo-
sus and joints is impaired by the formation of ﬁbrocartilage that is
caused by the invasion of the tissue by blood vessels. Peptides have
been identiﬁed by phage display technique which are able to bind
VEGF thus inhibiting angiogenesis. The present works focusses on the
synthesis of poly(epsilon-lysine) dendrons of three branching genera-
tions in which the molecular root of the dendron bears a di-phenylala-
nine sequence to promote hydrophobic interactions with material
surfaces and the uppermost molecular branches are functionalised with
the amino acid sequenceWHLPFKC that is known to block VEGF. These
biofunctionalised dendrons were entrapped in methacrylated Gellan
Gum (GG-MA) hydrogels and tested for their ability to inhibit endothe-
lial cell sprouting by both a 3D in vitro cell models and an in ovo
model. The results show that when GG-MA is functionalised with the
dendronised VEGF blockers, a regression of angiogenesis takes place
around the hydrogel boundary. The in ovo study supports these ﬁnd-
ings as the GG-MA functionalised with the dendronised VEGF blockers
did not elicit any acute inﬂammatory response, and decrease the num-
ber of converging macroscopic blood vessels as compared to positive
controls. Moreover, the hydrogels prevented the inﬁltration of blood
vessels, after 4 days of implantation.
Acknowledgements: This work was supported by the EC FP7 Project
Disc Regeneration, n. NMP3-LA-2008-21390
31.03
Fibronectin matrix mimetics accelerate repair of
chronic wounds
DC Hocking, DC Roy, NA Mooney, CH Raeman and D Dalecki
University of Rochester, USA
During tissue repair, ﬁbronectin (FN) is converted from a soluble, inac-
tive form into biologically-active extracellular matrix (ECM) ﬁbrils
through a cell-dependent process. ECM FN promotes numerous cell
processes critical to tissue repair and regulates the assembly of other
proteins into the matrix. To functionally mimic ECM FN, we developed
a series of recombinant FN matrix mimetics by directly coupling the
heparin-binding fragment of the ﬁrst type III repeat of FN (FNIII1H) to
various sequences from the integrin-binding domain (FNIII8-10). Two
of these mimetics, GST/III1H, 8, 10 and GST/III1H, 8RGD, support cell
adhesion, migration, proliferation, and ECM assembly to a similar or
greater extent than full-length FN. Non-healing wounds show reduced
levels of ECM FN. Thus, we asked whether FN matrix mimetics could
act as ECM FN analogs to heal chronic wounds. Full-thickness, punch
biopsy wounds were produced in genetically-diabetic mice and FN
matrix mimetics were applied directly to the wounds. A signiﬁcant
enhancement of wound closure was observed by Day 10 in response to
GST/III-1H,8RGD treatment (74.7 ± 5.4% closure vs 49.6 ± 6.4%
closure in GST-treated controls). Two weeks after injury, granulation
tissue thickness of GST/III1H,8,10-treated wounds was twice that of
GST controls (565.5 ± 17.8 lm vs 272.7 ± 80.7 lm). These results
indicate that treatment of chronic, diabetic wounds with recombinant
FN matrix mimetics can accelerate tissue regeneration.
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Transfer printing of tissue with anisotropic
extracellular matrix assembly by using cell
interactive and thermosensitive hydrogels
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The structure of tissue plays critical roles in its function, and thus many
approaches have been developed to re-build artiﬁcial scaffolds with
native tissue-like architecture in tissue engineering. However, these sys-
tems have often reported several problems associated with foreign
body reactions or toxicity upon implantation. Alternatively, transfer
printing of tissue using smart biomaterial substrate has been consid-
ered to generate tissue-like constructs. In this study, we developed ther-
mosensitive hydrogels with cell-interactive peptide and micro-scaled
anisotropic groove patterns via bio-inspired enzymatic polymerization
as a substrate to harvest tissue. Transfer printing of tissue is based on
tissue-like constructs cultured on thermosensitive hydrogels that can be
simply transferred to any substrates by change in hydrogel size in
response to temperature stimuli. We found that tissue constructs of
assembled muscle cells with anisotropic patterns can be easily trans-
ferred to many types of substrates including glass, ﬁlm and electrospun
ﬁber, and then conﬁrmed that transferred tissue like constructs main-
tained their structural characteristics. In addition, multi-layered tissue
constructs were prepared for up to four layers by this transfer printing
technique. Furthermore, tissue constructs were successfully trans-
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